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(57) Abstract: 

PURPOSE: To promote the 
reliability of electric-charge 
retention without performing an ion 
implantation in the silicon oxide film 
on the floating gate side face of a 
nonvolatile semiconductor memory. 

CONSTITUTION: After a silicon 
oxide film 8 is formed on the side 
faces of a control gate electrode 6a 
and floating gate electrode 4a, an 
insulating spacer 14 is formed on 
the side faces. N-type impurity is 
ion-implanted in a state where the 
silicon oxide film 8 is protected by 
the use of the insulating spacer 14 
and a double gate electrode 
constituent are used as masks. 
After that, the introduced impurity 
is diffused by heat treatment so 
that the diffused source and drain 
layers of EPROM are formed. 

COPYRIGHT: (C)1993,JPO&Japio 



// // /J // /TTT. 



WW 



\ \ \ \ 



(19)B*B4«^ff (J P) 



('2) ^ 11= ^ ^ (A) (iDmmmmm 

#li¥5-251712 

myMSB ¥flt5ip(1993) 9 ^28B 



(BOlntCl.' 
H 0 1 L 29/788 
29/792 
27/115 



H 0 1 L 29/ 78 3 7 1 

27/ 10 4 3 4 



(2i)aiJffl#^ 






000004237 












4 ¥0992)3^9 8 




*S»E2£Ti7Sl^ 








m sas 






















(74)RaA 





(54} im(om} ^mmmf^smmiM.<r>mm 

(57) 

1 4 immi>, z<Dm^^^-^ 1 4 . ra-y- k 

3i«tl $:!MiaiC i 'J fflSt^ E P R OM® y - Xffititl 



\ \ \ \ 



TO 




2 5 17 12 



i^mi^^^xmrnm^L, mmmm^'^-7.R lo 

m^m2] m2®,ie;tK5:ii^u^;?ffix-y^>^7- 
tzim\zim'&.7.^-^^-77.^ tLxi^&.-thm^m. 

[0 0 0 1] 

©IJiUSlCML. ^tCSGMOS {7.9v^V->f- 20 

MBtISS (WTEPROMi:!^^^-) ®SSJg:&i£lc5it 
5 = 

[0 0 0 2] 

v^^(Dim\ sia3®s®EPR0M^igiEi?&^a® 

$:lBl±$i±6ji;>^A^*)5. 30 
[0 0 0 3] {¥*fflEPROM-fe;i/CDS^;ii:^Sfe$:ia4, 
(2l5 5:#B8LT|5iB5-r5. *t". EI4 (a) 0J:^)ICP 
S£/>;3>g;Ei0SS(CPt7x;u2$:?gfi!(;-r«.. ?^ic 
ii^®LOCOSSiCJ:'J. m^-Lf£^^y'( -Jlh'mit 

-vmmmm^bm, ^fflj5g;sstcj:ij, ^2® 
$'UFBiyV:i>mem^t^, mzm4 (b) ©io 

1 (^^JSa^Hi^ 'J 3>Kt;X-y f-^^''!^* LTifiy- h 
Hi4 a&B^JctS. ?;^(Cgl4 (c ) CDi C)tC7;*- K U 

)iv ■ 7y^y\zv\y^y\mm^ v-;^ffii(19 
b?:Jgfi!c1-^,. (^UT'I2I5 (a) Oienc^Pamaill 



I 1 ^l^mi>, r^(cii5 (b) Oiio\:.7)\^s.-'^L. 
[0 0 04] 

or-. milMm'yhKittizwm-vw&'p'fW'i 

'»m>f-Vmmic^omit'y^)ziym&\t\im(D^iry 

i±Aic $ e) tc $ e, $ nr V stf^A^sstv-^i- < 4> 

;r>ftA;c^fj$tifcS(i, -1•:t>aA^:^^:f'i^^ffij: 

*\ >f^>aAiC$n$ntiE-fti/ij3>K8 5:iiiLT 
itig L t 'J^!£;>g(CttASixAc 'J LTx-^r A^^fbtS 

ROMfflie^itcSI-SrtT-fetJ, €*H4±PrailA^S 

[0 0 0 5] 

mS!««$#)5:3SAt^Igi:, jSS«ll(CJ:'JtufS^fj£ 
ia«AfM$:ffi;»c$-ttTffii[Jl$:J^fi)cL. iffiefitfttM & 
V-7.RX}VV^yftbrMi:-st^t^^^tj(T>X^ 

[0 0 0 6] 

[^is^j] f^;ic, ^%mo%mm\z^^^xmmmw:L 
xwmt^, 

[0 0 0 7] ® I (a) ~ (c) , 1112 (a) , (b) 

1 (r)%mm(0 E P R 0M-fe;u7 u-fOKig 

[0 0 0 8] St'iai (a) \ZmtiiO\z?^y^}-3y 
S«l®^tS;cP'5x;i/2 5:JBfK-r'5. *ICia^fflLO 
C 0 S S IC J: U EI5^ L ^j; I ^ 7 - ;u Kif ft^ & Jgfig 1" 



(3) 

3 

IClg 2 ®y- 5 m^b^ 2 ro^JSel V ij n > 

rnnriQ] 7/ri- imi (h) i-^-f > o r -7-* k t^-v 

Mf- hmm4 a, Wm- SS^e a $:?^fi)c1-5 = 
- [0 0 10] -eco^. HI (c) (C5^ti:e)tC, ^Si^fc 

m±mzmmh, mmf£^i5^:^-yf-yifi:ndztiz 

[0 0 1 1] -iax^MZ (a) iC^tj-pt-^Mtlii i 

3 5:^,}/l;tS:$-a:T, yfmmo^^. rgY-hiLT® 
5^ v> ^> ;i/fI^(C * T-JSlf 5 3 i: T- y - 9 a , 

\^\y<yimm.^hm^t^, ^omm2 (b) ic 

[0 0 12] &.±(Dmmmiz$>:biioiz, mm^:^^- 
^tLxmity'jaym^M^\ t^©-<3r>aA&7 

0 k e VBil'T-^To 9 0 %<D\^m\i 6 0 n m* 

imm-hmmmmmityunymtx-mt^zt 

^i^- hmSMSWSiftv 'J 3 >K 8 & fc:^(7)-f 

Ltfcfi'j. 'mf-hmmmmmityvaymcDmi 

#ttl±#eiC5icg$^l5. ::®3i:ttEPR0M®x- 
[0 0 13] lasii. *Jg^ffl^2ffl|IKe'JroSiB^(C^ 

ymm^Lm, 7*h'jyi'77^-ig(ciu. 

h^;g5:7 7r M/v'T. h^l 5t:-^e>. -^L 
r. h hKl 5 $:-77,^?t LTt^ro-f 40 

^l©$iS^Ji:[BlDIglC«:5. *|ISg0lJT'(i> mi® 

J: 9 mit y 'J 13 >Kffl*g^tt ^ ii- ^^7. 
^tLxm^ti>i^)^xmm^mx^i,. 



4fP4^5- 2 5 17 12 

4 

[0 0 14] 

rcit), )?i'!f-h<iffi©,ie^K(c^;r>aA(isn/d: 

^\ "tmA.. t¥3t?C7)EPROM(CJt'<Ti?;S'y- hm 
=1 >lltCjDX ensl-^T-*': 7 M V/ c m^TT'fenif 

m'pmimmmum i o o o:»® i tATici&s. 

[lIla©fiSmj5:ift^] 

[01] *ig^fflmiffl^jfefiajffli(i^(c^«-r5t«?) 

(a) ~ (c) (C^^-0LT3^tlSWKS(IIT-$>5. 

[12] *ie^®lli®^ffiwi®ijj^tcg^t^)fcw 
(a) , (b) tCtfa^HUT/T^tlglit^BlIT-feS. 

[03] mm<D^2(Dmmmoimmizmtmmm 

[04] t^*^J®giW{Ci5gfflt6t»© (a) ~ (c) 

[0 5] ti£5fe^J®gi^iC^ffl-rSfc«!) (a) , (b){C 
^^0 L/T5^-rxS)ii^S0T'$>.6. 
[06] g!^bi"Jn>K®SeStt®t^aAICj:5m 

[<f^®i5i^] 



1 


P^i/U=i>g« 


2 




3 


miffly-h,|g^lK 


4 


lli®#-^Bl->'Jn>K 


4 a 




5 


m2®y-h,ie^K 


6 


ig2®#;gB^Bi/u=j>K 


6 a 




7 


yyf huy:^hm 


8 


Wiityv^ym 


9 a 




9 b 


h-y^yms 


1 0 




1 1 




1 2 




1 3 




1 4 




1 5 


s i/vx m 



(4) 



i^m¥5-2 5 17 12 



\ \ \ Vl - 



\\\\\\\\ 



I \ \ \ \ l 





\\\ \ \ \ 



[04 



6 $2infts^'a>^ 

2 P'J^A' 



\ \ \ \ 



(4) 



r\\Tx\Y\\" 



\ \ \ 




(5) 



itfgg¥5-2 5 1 




